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Ye O Paton: Frogress in the Develo nt of Autoumstic Tubre -Arc Welding in the
{558 Two To Three Yesrs, Aviogennoye Delo {1950V ey 11, vp3

a. A supmary covering brlefly the marked incresse in cammercial usa c? this welding

mathod, snd research snd development projects carried cut since 1947. of
martalinrgieal intereat:

1. Since thia type of velding wakes it posoible to weld strudtures suth as bridges
and ships, vhich vere Tormerly not welded, it hss been reslired that all lov=
eorbon steel is not masiefactory for this purpose. Tn varticular, it has been

detersined that rimmed ateel has insdeguste duotility and that it 1s npecessery

t0 use Xilled stsal, A sultable epecification hae beexn vorked out with the
resuli thet slready im 1950,

2,500 {metric) tons of bridge conetruction have
bean velded,

2, Turing this pericd speclal 2luxes have been Ceveloped for ailoy snd wmedivn-
earbop @4-tiz. Particulsr attention bas been prid ¢ the probdlem of iatergrapulsr
cOPTC.. . o austenitic steel (both eolid and clad); tbe best results have been
obtadred *rith the addition of columbliva to tha wveld depacit,

3. Scme trouble has been encountered with excessive reduction of phosphorus from
the Zerromangenese in the flux, s¢ the wsld depoeit han higher phosphorus
contents thet Lermitied by the specifications.

b. The problen of insdequate toughness o3 ductility of structural carbon steel ia
reminisser® of trouble with welded ships in the UF during the war. The types of
teats uzed and the ceneral approsch sppear to be similsr to those uzed here, It is’
wt claar, hovever, vhether there were significant failures In the USSR that led
+o thie comcern vith toughness, or whether the possible dapger vas pointad out
derely sn the basis of theory and laboratory work.

Rather intsrscting speculations night be based on the finsl covelu :ion that killed
steel must be used in viev of the emphasis placed on welding fo this type of
application. 1t is well known that the yield of finished prodwet is less for
killed than for rimmed steel. Also, steel plsuts mast have specisl eguirment for hot
topping to produce killed steel. These facts were brought out in the US during the
discussion of the possibility of specifying killed steel ‘only for ships; it was
then stated that there was not sufficient bhot-topping capacity to produce all ship
plate from killed steel. There is no indication that this factor sus teken into
consideration in the UssR. It is, however, mentioned that the mipistry for the
metallurgicsl industry at first ecoffed at the jldea that specinl eteel should be
used and insisted 11 wns up to the welding industry to devise methods that wonld be
\' satisfactory for any steel. Naturally, there is one significant difference. in that-
service temprratures might be appreciably lower in paxrtis of the USSR in wiacer than
those thst would be normelly encountered with ships. The laboratory work, howesver,
. appesrs to have been based on s temperature of =40 F, which 15 similsr to that used
¥ 1o jome of the laboratory work in the U3 . Co :
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c. Mention i1 made of ithe need for further coopersticn in cownecticn vith the dsvelop-
ment of wsidable high-strength lowealloy steelg, which ere zeid o be wsed to an
1noreasing extant., oSne of the sericus defisiensies cf thase steels i¢ ntatad to be
their lov toughreuss and high notth eensitivitly. This type of atezl 13 also widely

v wussd In the U3 , but the faoter of good weldability has gsnerslly besn one of the

orerequlaites in ssleztion of auilable comoocsitions.

d. Austenitic shromiumeniskel steel ir spid to b= used widely in industry, beth solid

. ard elad, This vould also bz trus in the YT . Tikewise, 1t has gegerally been
held kege thnt weld depesits o©f these steels sust dGntslin A certesin smoual of
colartium if the steel 18 to be used umder conditions thry might Cruce {atergrapulsr
fOTTC 3.03.  The exzeption, not wenticued in the urc.ent pager, wouid be the TFICT
gradec with o guaranteed maximum csrben of 0.0, mLgmably these sxLreslove
sarben tytes wers not being msde in the USSR in 1950, althougr they wege han
»eailable in tha W

e, The parer La3 not been accurstely proof-resd. There M-, for e« , A tyregraphical
sxvor of L3000 fop 307,

P 3 Koltunov: ﬂ:ﬂn@qrdpfg{_Qhefkiqgﬁthe Sensitivity of ﬁ:ﬂi9§§gg;ib;___fz;lua&igg_g{
Defectc In Petcls by Gumma-Radiographs.” Avicgennoye Delo {1953Y a0, Tpp 23758

a. A routine; prsctical paver.

Y, Of interest is the fact that the only source of geewm reys given in the paper is
redivm cop.uales. Rsdon is not wentlomed, nor are the wvarisus radicacilve lsotopes,
such as cebast 60. The latier have becowe resnonably rendily available in the

< U® as the result of our stopic-snergy prograz snd are nov being ared W e significant
extent here fur inspection of metals,

A M Makyvm and - 3 Xsaalk

<n the Uselalness ¢f Pemd Terile a1 Welds.

i3

ailure of satomatic velds to meet
% dectiona at varicus machinor

Te made an exitsnsive study ©

azbon stsels.) It wvas sonoiuded:

on bult lnie
Elsxird

-
.
oiric wWe.das

cterize the woughness of the weld”

{1) Free-Dexd tests on bult Joinsa do mot "chara
1 s not only uninfeormative but may

a3 stated in the sovecificaticn. Th's tes
cause releztion of satisfactiory wewds.

() tahed and wnnotched longltudinal-besdeweld bend test: rre urepdied, They are
euid to be Just as emsy W make and Just ag sensilive o smiell mecrodefects as
the frezcberd tosts on butt Jjoints, but far aore satlofectory es an dadicstieon

of the guslity of welds.

{3) Until the new iyps tests are astepted; the results of free-tend tesis on butt
Joints shouid be evaluated conly 1o condumciion with the reculic of other tests
and a careful study of the bend-test Lractures. WNo rejeciloss shcuwld be pade i
the elongaticn in the free-bezd test is cver 40%,

< Yo Tie results ars in general sgreement with U8 work,

x {1) Unnotched butt-weld bend tests hsve been included in U3  -tapdards since 1920,
The géenersl tonsensus has been that these tesis are relatively senszitlive to
changes in soundness; Jjoint design and restraint, and welding - rocedure; but
relatively Zpsensitive to composition, mode of deoxidation, tinermal snd
mechanical history of the base metal, As stated by Stout and Doty ".o.{such
teste) sye insufficiently semsitive to chapges in ihe factors that affect
weidsbility, e«pecially for the lov-carbon structural steele,”

R I Stout and W D'C Doty: Weldability of Steels. Welding Renenxch
Counatl £1953) 381 pp
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{2} Unnctebed beed-weld bend tests fall in the same gelertl category as unno tehed
butt-weld bend tests, but a number of noteh-bend tect: have been found to be
mora sensttive to Tactors affecting wveldability. Scme of *‘he laitter ave similar
to that proposed by Makara and Kasatkin,

¢ 's. KX Knrenov and M ¥ Bort: veld.-Metsl Stremgth of Gas ¥elds in 13v-{nrbop Steel,
Avtogenmoye Delo (1953) no. "6, pp 175

f. Thia Teaer 24 Wiy & eriticlem, with sugeestiosns for chonge-, «I certain parts
of the ateedesd qualificstion rules %or weldsrs. Most of the vsver deals wiih
saxbon stesl it the folloving pointa may b2 notlescriby:

Sas walding has not progresced €01 ke past 40 yesr., Tnder nresent evpditions
sme propertiecs can pvot be obisined frow gse veld:s o fros SiER-quality
submerged-sre wvelds.

(Y A systematis etudy of peasidle ixprovemenic ln 5::\-\ volds oD aud be made,

o methed would be the use of alley-ricel '“an Hazgansee vold be the
ezent ocneidersd 82 az alllying el ﬁ!!':':’:‘.‘; o4 amesl amounte of
+s suck Rg chrorivm and niskel wight alss Yo indlsdad,

Tametines, hovVEver, 3m indTesse I the saThon conlent el the preserce
of riicying alemn‘.s dncreasa tha rorosiiy ©f woe weld wetsl Aas welil
na L1 etreagth.  For exaaple, wteilsal Tods o ther sswe soxpesitlion as
10 XhMA erd 30 XBISA sre avseiiabla  but the tenlenty i o use unalloycd
o 1ev.taxbon roda for gas welding thiese gralea, I0 obiaiz the same omposition
PN snd strepgth in the wveld metal as 'a the parsnt :e“;l'l, the contenta of
BB 2acbo3 end mlloying elementa in tha rod wmist be §2/70% higher than in the
' b varer* meial; this may sowplilinle ithe welding vrove.s.
AR

. 5) The stner metwd would be thar ude of flugs, viics
Aty Jexirable mpd necessary for ges wvelding of low-on : tsq sithougk

<hey BTn act being used in the UNO®, T2 should be poscitie o devalop
R O fluxes that would POt only serve the uwauAl TurvGe? *." :eza,v“. cxlde
E from the rurfacs, but would slsc aid in refining axnd decsldlzipg lhe molten
i metal in additicn to adding alloying alements tc <le weld metal, It
[ would be sdvantagecus if the flux zerved %0 decvease the sulfur coatent of
! tha vald metal. Preliminsry work on the use of flaxes for gas-velding
lovezarton steel hae beer promuzing.

' b, It is vell Xpovn that certain changes in the compesition of the rcd %oke place
' during weiding. The statement that the sarbex snd alloy costents must be 60/7
nigher in .,he mJ. is suvestionable. The third editiom of thc ‘n‘e»d::zg Handbock

glves the folloving recovery values for the elsments in 30 (hMA and 30 XhGSA:

per esnt recovery vhen neliad uader neatral
flame azd when anpreciable extunts of
decxidizers &re¢ pre.ont

zexten {up to 0.204) 100

THNZAnese 65
sidzeon 50
shromium 80/8s5
melybdenum 100

¥ ¢o In the U3 , as hee appsrently been the case in the USSR, {lures sre not generslly
! used in gae welding low-catrbon steel. On the other hand, the vse of mlloy-steel
rods for ges weldizg 4s fairly commeon in the USA. A 1950 pawmphlet o4 Air Reduction
X Cc.on Gas Welding Supplies lasts five l~w-alloy steel rods; and cne unalloyed
mildesgteel rod, Vanadiuwm and molybdenum are used for alloying p.arpown as well
a8 the alloys mectioned by Khrepov and Bort.
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d. Despitz the avallability of lov-alloy gtesl rods, however, wralleyed Jcw.carbon
vods have ¢ften been used for low-alloy steel shest, wor sxaxcle, in gas welding
rorsslized or anpealed ATSI<SAF L130 sheet and tubing, better results have
fregiestly besn obtained with such reds thax with reds similer ir cempesition to
the perent metal, This is in agreewent with Soviet prastice {8s descridad by
Xhrensv nnd Dots) on 30 KhMA {vhich is similer in compositioa te Lizi-sav k130)

¥ oand 30 ¥hGSA, More recently the emphasis in the ys has beez on the wse of
highor cirengths, vhizh fnvolve haat treatment befc:s or after velding; in these
#REEA, 7l Joy-:teal rods have generally begen found neIeseATyY, «lthoagh the composition
dors pt mleays matsh that of the parent metal, Fresumabiy thi. would o ke
true an the 1950 16 ana vhen higher streagih steels were wased,

e Tha 1i:ting of the <hrozium-mol ybdenun 30 NMMA Ba well e tre crrolnmnangenese
. Lrimen 0 XhGSA would Andicnte that come relyblevis - beiag used dn

TR UARE for low-slloy steels, perharas for structurel sivarafs cart {The ~a"
icdlcates a speelal quality steel,)

sy Versh{gﬁ}_x: Impact Sgrengﬁp of Welded Jointe of <
for Constructivn o B

e e
L

Puiitoad Cars.  Aviogens ¥O LeL1d
~AlasTuad Cars

e

Tearth erd Sw:scmgr Stee)
=z STy ——=
by

8. The suggestion vas mode thai Besserer steel N W td for shapes 3 construction
of rallresd 2ara. Since these cars cperate for o considerakia 2oriion of the year
at lov temperatures, and sinee impact 1s involved

v low emperstures {5*t0-A1"T) seemed of most atgni

FL Y

5 QCMIsTutive fmpeat tasty at
{icance. Tests were zade on large

seztians (rome fallestre beans; othera skort seatlions of I-beams) ag <+ wWia Kpown

that feets on amall specizens would not e conelualve, The results shoved that

eesemer wicel 2ould not he TagoEmended for lcac-csrryins elezents of railrosd cars

JLIR e

X Reasusa of ‘1t brittiemecs ot low te:xperatm'e:., ard notzh reasitivity,

B. The genera) tesy sy Fradedure apreocrs Sully satdlsfeatary, p&ft::ula:;y the use of
large seztiont wnd lov tenparatures, Yo specifis analysts 3 giver. of the weterial
‘tated, mor fx ospy 2ndfestlon given of the methed of decxidiring the Pugsemer steel,
The latter vwuld be most significant in the present gase,

Clhe ree s wre {n screndands with general experiende on 3r inary Yessemer steel,
vo81thour’ Tully decxidtzed Bessemer steel has bean atated by Parker ¢o bo fqual
1O bvasdc-opraetearth tieed dn resistance to shock asd vidratio:n even at low
v temperatuses, ¥evertheless, the production of Bescemer steel in the U7 {5 under
5% of the foing inget tonnage, and mu.h of this 43 used for bar pPerts vuers
machinability da ¢ha decisive factor.

TCON o e

O M Porker Ahp vate 1ity Steels, New York (1948} p 18

in Furore o mush iarger percentage of the total cteel produciion 1s made by the
converter process, Thomas ox basic-gessemar,eteel comerises about LOT of the - \’
Cernan produsticn, abeut 60% of the French n:ﬁduuticn,and 85% of the Belgisn
rreduetion.  Srecdal me2ting »ractizes havae been and are belzg devaloped to make

BN AR ) gen 1o VaThoy hexus steele %hat ars suppoced o have pr Srertiss compazable
v K s
vith thoee of baei-.."a:pe:.a-hen.rLh gteel,

-

d. Perhaps 4he inzentive to test the Beseemer steel came from the fazt thay
capital 1s recutred for essemer plants. The yield of us&able product, he

is generally less for Bessemer plants than for bagic-cpen~-hearth melting.

2ss
wever,

AM Olikshlern: Structure and Hardress of Hardened Case of Steel Fiane Hardened
¥ith an Oxygen-velroleum Flome, Avtogennoye Delo (1953 0o, 6, pp 10715

8. An oxygen-peiroleusn flame i3 highly satisfactory for surface hardening unalloyed
wedium-carbon steel to case depths as high &s 0.3 in. This maximug case depth im

sbout two and 8 half to three times ap great as econ be obtained with an oxyagetylene
Llame without ¢verheating the surfase of the steel,
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. Tt is uct cisar Just what specific product is neant by ' pelruieds .

¢, Deeper fluoe-hardened gases may te obtained with oxyacetiyicne thsn Giikshtern
tpdicates, For exemple, Inskeep chova ns typicsl the hardness gracient cf &
0,25-in, deep can& obtained on & medium.carbon steel similar (o tbat weed by
@likshiern, Howst hss fpdicatsd that vhere exira depihe are requsred - JoT instance,
over sbout 0.2 in. « the diatance beiveen the work being heated nnd the beating tip

is increased to allov time for deaper penetration of the heet wiibout overheating the
surface netals

J4 1 Hawats ¥ ) X PR

. Steel 109 {19%9)

nc, O, np bL/B7, 9
# v ‘nakesp: [Flame-Hardening - A Flesitle Hetlied aof surfesc 1isaloans.
Mschinery 53 (.95%¢) me. 1, ©p tenfiil
v 4. dgrroetylene Ls Ry far the moet popular feel Tor riems pavlesaas o cne U, dub otber
f

wpig have proved sat’ :laglery in AW enreq provaaed DA SALAPTADY RS 4RAARDRY
soddfsed,

8. This pagcy L3 nccomponied by & ratber aharp statedsent Ly it £iiieT i, whO pulnt out

that the teita were guite limited and d4d pot tahe 13t conttleration celtals baslc
Zaatars, suth &a distanse batyesa the work being beated sad e =eatizg tipe This
ariticiow A:, of dourse, guite JuatiZiad but it does net eroiAaln why the pALAY vas
pabiished Sn the fdrst plaset.

¥ T+ L Yo Yedotow: Ye.ding Chromium Steels. Avtogespoye Dola (i993) mee €, PR 20/21

e

a. A review, bascd o Soviet itterature, of walding wooedints fuy ~irsighl chromium
ateale wL1l: | I0F Cr, Most atteuticon i givan W ave veiding

b, The recodmadationa it ~163 brief Taview ars hDighly SenVInLLIdbo. v# interest in
raspest 0 wyiavialss

{1} The 4/5F Ip ateels ave oade with epd without an nddililn of Doiyddenam e decsonne
te:pe} privauleness and LIPTOLE LTEQD PICRETLAC Lamaagn ohe otandard AISI
somreeiticay Ltyper 301 and 3C0Y de not craelly molynienan, tittie 32 sny of this

\type of . sl Is being made in ihe W withoul melyidenan. No mension Is nsde

of pther m-difications with silfcon, AluwamuRy golwsbiun,or titsuium; which have
found lirited uwse in tae US , bul the anplysis of une giroirade ~meve a high
silison conte - L1.79).

¥ () Ne memtion i made of alloys 4p the intersediate reowge oi &/i% Jre In the US
+hers 15 & fairiy sizeeble produstion of chrorduz-nolybdenun heti- with 7 ard
9% Cr. These stzels Are wred painiy in the poirolcoud iladwsiry wheare better
gorrocion or oxidation resistanse is deelved thap wouid be ohiained wish lover
chromium contente.

{3) In the diegureson of the g-odes with 127:6% Jrp ») mestivn 4 zade of 1he low
¢ hardennbillity Lypes, such an type bDL. In the U5 iAo LyDe LY fCnNeLimes aged
for aprlicaticms sueh Ra vessel lipers where soniiderablie ssialing iz ipvolved,

(4) Under tne 16/:8% Ir heading, no wentlon 2. made of the w. e of

\ US there hoe besn o limited production of tyve %30 27E Jry =L
which is claimed to improve the prejertles after welddng.

U%. tn the
Laniu,

¢
-
*

-

Hhte
-
o

* 4
PO
b i
H @

(5) The review of the 20/30% Cr steels mentdoms vurduus clerentie what acy be uerd
4o impruve grain structure and properticc put ststes that suxresmt pracilee 4n tha
¥ USSR is based on the simultaneoua addition of titanium and alvmingm. In the US
the most common addition for this purpose is nitrogen. Although the actionm of

nitrogen in where steele differs f-om that of titemium end aluminure, the net rosuly
wouid probsbly be comparable.
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8, K A Udotov: High-Produstivity Methods of Velding Developed by TsNITTMASh MI¥M,
Avtogennoye Delu (1950) mo. 11, PP YA

a, A sumpary of research and da2velopment projects at TeNIITMASh MTM. Much of the
paterinl was also inolwded {n Paton's reviewv and has been diccusaed there.
Additional items of metallurgiesl interest:

(1) Special fluxes have had %o be dsveloped for submerged-are selding of stailnless
steal. To obtaln weld depoeits reglatent to intregrinuier coXresion, the
elcetrode mast contaln elther about 4 Cb or 2% Ti.

'\'\(2) A nwobry of new electrodes has been deveioped,
X Yo O Paton: oyogress in the Develonmenk Of dutom tie cgbmpeopd W ATC WeldlOR
3 - Aviogerooye Dele {1950)

[
no. 13, pp 3/8

Y ba jLPm A} avpesTs W be ip confliict with Tston's ropdry; whizn W -3 on iadspendent
vork st the Inatitata of Rlactriz Welding s wall 8- &b wne ToNLLivaan ¥M,

{1} Faton’s IOROIL 4n more In rine with praciice elaewhire, ~nITe A% Das generally
parn considersd necensory O use columbiuz=riloyed cleorizades for velding
suctenitic stainless steels whem weld deponits resislant W LOLET T ARULAY

corrosion sre requirved, This haa been the cxs: evoen vhere titaniva has beea used
1o stebilize the psrent metel, There have heen a fov Lpdicaticms thab titanium
, tut as far as is

5

‘ ¢ wid bo used in the eladtrode umies coptaln eonditians
D 27 S TR T Lastrodes have ot been used commeraanily 4o the U8

12) Again tw vention is wade of tae Textra-lov.carbuz” grsder, which wand avold or
winimize the wsa of cdlunbium €Y taniut.

{3) Inzorpozation of elther 2% &b or 2% T1 in the elcelycde wold almcat eertalnly
fatroduce ¢ . 7f o wlties iu fabricstlenm o2 the zed.

)(n. In post cases:  ppmuficdent inforpmticn is glwen on the pee clesirgdes
corment.

g8 TelL-6, novever, 13 similar to the “Q.5% ¥o' cleetrode vilely wsgiin the US

m:ﬂy for ihe ¢ wee purpose of improving strength st temp, ‘stures wp 10 Abuat
X 950" Fe

\2) Tsl=lk . sald to be wimilar 0 T o6, but with 0.35/C.55% Cr to bisder graphi-
«<fraticn. As mentioned in the reviev of Qding, the covicts srpear to have
enasunts 1 graphitiration similar to that chserved in the US

“he
addition of about 0.5% Cr would give a materisl imilar to grade A of ASTH A
301=~52aT. This mate~ial vas originally introducud 83 graphitization-resistant

substiitute for the g.5% Mo grade. More resently, hovever, preferesnse seems W have
been given %o grate B of ASTM A 301-52aT -ith about 1% T and 0.5% Mo as o steel

with move rasistance to graphitization,

{3} Tsl-1Z and T:L-13 bave been developed for wolding TI L3k, vbich is caid %o be
)\ used for bollers at temperatures up 1o sbout 2065°F, The Tsl-12 uses & 10¥-
aarbon rod spd sddc the alloys thxough the toalling s 4le 1he Tileld vees B
1od of cowposition simiiar to EI hSk. This grede was Aiccusced previcusiy under
Oding; itez CT.
% I AOding: Bagic of the Streneth of Metuls 3g 2ves®k DoLESs

Turbines aoQ Turvine GeRETSIOTI. KIIEIV lYky. 500 TR

9. K K Khrezov and D M Xushnerey: Automatic Arc Welding under o Doubie Foux,
ATopEmoye Te1s 1L590) oF. 3; PP 340

Lmt'ﬂﬁm::amrmﬁﬁmnm,;mzcﬂmmmm

o RET Saratian =f <ie weldimp rosgorition (Tinal Lo G TR 2R T e
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(1) Very little of the #lux participates in the welding reaction, This small
apount of “active” flux is packed up by a large smount of "passive” flux,

(2) 1 two aifferent fluxee are used, one active and one passive, it ia posslible
. to use as active fluxes,materials that would not be estisfactory for the
sonventional type of submerged-arc welding. Por exsmple; it is much easler

to incorporate ferroslloys, €0 alloying elements cin be irtroduced from the flux

Y

w

L rather than from the electrode. As a matter of fact, compositions similar
P . A8 1o pormal electrode coatings may be used for the active fiux. Thls flux 1s
e not fused prior to use but is prepared by mixing the a0lid ingredients wilth a

fluid, such sz water glags, amd brigquetting.
, (3) Various meterials could be used a& the passive flux, but the woat suitable proved
\ to be fused active flux, which hsd been properly pulverized afler Tepowsl
from gompleted welde.
b, Fxcept for zoveliy, the virtues of the propoaed pethod axe oY Tl T
{1) Meazns for preparing and handling tvo fluxes mual ve provided.

(2) The walder muab decide how mach active flux is needed,

{3) The welda lcok no batter than those that can be mads ¥ith the sonventional
submerged-are Process. :

. '—‘,!_,._

) (4) Purthermore; it is possibla to include alloying slementa ip the fiux with
the prosent submerged-arc process. Thin is being dene im various cases in the
tB L 3

X
¢. In a footnote, the sditors cmat vell~justified douwbt on ite proposad theory &s
to the major funsticr of the £lux.

d. Many of the tests weres @ade on SXbl-l, ¥hich ia simdlar to Cor-Ten, cue of the
¥ high strength lov-alloy grades wvidely used in the US .

3 NN - §p %S %St $uw 4cr 4N
SKhL~.. B.16 0.50 5050 0.0 V1Y Oo3% Colh 0.53
Coxr-Ten
range  0.12 max 0.20/0,50 0,07/0.15 0.05 ®ax 0.25/0.75 0,25/0.55 0.30/1.25 0.65 wax
typical 0.09 0.38 0.05 0.033 0.48 0.1 0.8k 0.28

: The main difference is the lower phosphorus content in SXhL-l; it is possible
i that this is a deliberate attempt to irprove lov-temperature iwpact for psrts
. operating &t very lov winter temperatures.

According to the 1352 United Statas Steel catalogue op this grade, it is readily
velded by the submerzad-arc metbod, No special restrictions are involved, ard the
electrode mwaterial used for the welding of structural carbon steel is recommended,

The slloying elements necessary for strengthoning the weld will be obtained by
dilution with the parent metal.

The mechanical properties given for SKhl,-1 are similar to those publishad for Cor-Ten.

Since World War IT there has been conriderable emphssis in the USSR on +the advanteges
of high-strength . nw-alloy stesls, but this is one of the first papers reviewed that
gives an actual composition. At times it hos been hinted that one of the Soviel

; projects was to develop grades of this type that could be produced from naturally

alloyed iron ore, It im not knowa whether SXhL-1l is considersd to be one of these
grades.
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Y10. P_N Berezkin: On the Weldability of Rimesed Steel. Aviogenmoye Deln {(1950) ™. 5,
pp 21/22 -

a. In recent years there has been an increasing use c¢f rimmed steel, particularly for
parts requiring deep drawving, but difficulties hove been encountersd with veldability. M
Cracking and other defects found on welding tractor exhaust muffles of rimsed steel E
are sttributed tc nonuniformity of composition snd excensive ponmetsalilc inclusions.

Tt is comcluded that rimmed-steel sheet should not be used for welded psris that N

mast be gas- 'x water-tight, or that will be subject to impsci oY alterpating
stresses in service.

¥ b, Rimmed and semi-killed eteels are widely used in the UD and are g.nerally considered
to weld easily vwithout cracking in the weld or adjscent ronen. A sonsiderable -
tcnnage of pipe, for example, 1s velded from such sieelss ASTM A 53.52T covering .
welded and Seamless Steel Pipe makes no rectrictions in this respect for open-hearin
sveal but does state that steel for grade B bessemer pire shali b+ Willed, The main
« welding progedure,vbere aifficulty haa been experienced with rimn steal, is
subperged-src Welding where killed stesl is sometimes preferzed. 7o this case the

trouble bas been attributed to sulfur inclusions betveen the skin snd fore of the
rimped stael,

a, From tha brief dessription, 1t might be surmised tbat the trouble epcountered in
the USSR is &t lesst parily the result of higher suifur contents and greater amcounts
X of inclusions than would rormally be expested ln the US . This w3y indicate that
scae of thia Soviet steel ls being produced by a CORYETLET PICCEIN ratber than in the
; open hesrth. Berezkin deas ot spesifically cover subperged-erc wvelding: in faot,
hia secopd exsmple refers ‘o gas welding, There i: mo mention nf sny atiempt o

! overcoms tha poor weldabllilty by changes in prier comdition of the ateel., type of
: ¢ elaatrode,cr welding procedure.

11, V G Vegner snd D & Veguer: Xlectric Welding of l-Beams. Avtogenzoye Delo {1950) no. 5,
P 22;2%

o, One of the lasding suestions in the use of welded structures is the dynamic strength
of walded paxis. Tha sugteptibllity to crecking of welded Joints during the
welding process Iz tha main aiffisuity, Ye O Paton‘s conclusion as to the necessity
of using killsd steel with prasant welding proceduras ia logicsi and is begioning
4o ba followed, dul many fectories still have to weld rimmed ateel, The present
paper is intexded as n guide in the welding of riomed ateel,

{1) It is imspossible %W aliminats all .racks in welded siructures of rizmed steel.

A major factor is the great veriation in segragation, sometimes even within &
single sheet.

4
(2) At present rinmed steel should be velded only under constsnt supervision, and '
praferably in ths shop apd not in the field.
{3) A seriea of tests is proposed for rimwed steel to be used for velding.
{4) The output of standard killed stesl must be inereased; since only with its L

use can more extensive use of eleetric welding for critical parts of structures !
be possible,

< b. Three papers from about this period (tbe present paper, Bererkin, and Paton) sll
point to difficulty in welding rimmed steel., There is some question, hovever, as
; Lo vwaether the basie trouble is inm the setual welding process {ss would ba indicated
5y Berezkin and the present sutbore), or vhather it is in the inadequate toughness and
dugtility of the completed weldments (as imdicated by Paton), As mentioned in the

X discussions cf the other two papers, the former problem is not serizus in the US ,
byt the latter bas received much attention.

P N Berezkin: On the Weldabllity of Rimmed Steel, Avtogennoye Delc
(1950) no. 5, pp 21/22
Ye O Paton: Progrovs ia ths Devel at of Automatic Jubmerged-Arc Welding
in the last Two to ihree Years., Aviogennoye Prlo (1550} no. 1L, PP 378
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€. Certsinly the tests advocated for rimeed steel to ba welded vould be extremely
costly. For exasple, the ides of making a sulfur print om sach sheet, which is
Just one of the proposed tests s would be time consuming &s well as rxpensive,

d. A8 discussed under Paton, the propcsal to use only killed steals for such velded
rarts leads to ennjectures sbout the resultant decreased ocutput of steel. Algo,
unless a good deep-drawing quality of killed ateel has been developed {and it took

Xsome time to do this in the Us ip 1t 15 possible that dAfffisvitiss in Tabricating
some 9% the deep-dravn and forued pPartis prior to welding might ocour if only
killed steel were uszad,

; ¥ 12, YV _P Smirnov: Electrospark Strengthening of Cutting Teols. Avtowobil 'naya 1
Traktornays Promyshlennost® (1550)] no, 12, pp L{:20

8

Par continued effactiveness, surface treatmente applied to cutting twols during .
fabrication mut be renewed after esch sharpening. It 1a both coc' 'y and tiwe- \
consuming to renew chromium plating or cyaniding, A nev methcd na . baen developed by
X YR and ¥ I Lazarenko to answer the need for a slmple means of tresting tools
: after grinding. When an electric spark 2as drawn betveen a carbon-graphite or hard.
| metal (sistersd-carbide) electrode and s tool s 30Be pArtiiies of the slectrode are
Lo depoaited on the tcol; which 1s alse slightly pitted by the ar:, The 1ife of the
o0l I8 indreased if the parts subject tO wear are 30 treated.

. —

1. Apparently the Frocess can be uasd only on high-speed-sieal toole,.

Es Most of the work soems to have been done with the £aroon-graphite elsctrode,

3+ Inoraases in life for veriocue types of tools vary from "up tw 208 to "up to ?
608", N

&y
4, In the case of chroxjum-plated or cysaided teels, the 2lecirospark strangthening ’b!
is aprlied only whers tha Previous coating has been ground of . 3

5+ The Stalin automcbile plant at Torki has saved 718,000 rubles a yoar by the use ‘“J
of this treatiment,

Py It is 0% Xnova vhether a similar process has been used hece as there are various '('
Pxopristery surfacing methods, details of whioh have not been diszlosed, It 1s
quite possibi-, hovever, that the asrbon particles deposiited on the slightly
pitted surfaces wowld TOVE O be a better ivbricating medium <han sxternally
applied lubrisation and thus would ivcrease life.

¢. There is soma reason >~ he skeptical of the economic value ¢f the process, :

1! 1. Varietions of 20% in life ctour with closely controlled iaboratery cutting tests;
‘ even greatsr variations are encountered in plants, Therefore, increases in life
of "up to 205" are not very convineing,

2. It is doubtful whether the necessary equipment wovld ba much cheaper than either
chromium plating or cyaniding., Moreover » Tewer man-hours would be geeded for
elther of thess methods than for the new mathod, where ths elsctrode must be
guided by hand along the surface to be treated until the slender electrode hes
contacted all parte, Unless the werk s carsfully done, thore is the added

i hazard that part of the surface may remain untreated, This susplelon 1s borne
out by the list of causes for inedsquate results,

7

ke,

&¢. From the discussion it would sound as 1f practically el bigh-spead-steel tools
X were chromium plated oy cyanided., Altbough both methode are used in tha s,
Probably the majority of high-speed-stesl tools iam not 80 treated. As & rule, no
i attempt s wade to renaw the coating after sharpening,

P

B D
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¢. Smirnev sgpeaks of high speed steel &s RF1 (the 18-h.l type} or its substitutes. 'This
would tend to indicate that at least some of the old standard 184 W steel is atill
being uaed despite the large amount of work carried out in the USSR on the
development of lower alloy high speed steels.

*213. D I Romapov: ©Op_the Theory and Practice of Induction Heating Meials for Forging amd
Pressing, Avtomopil'nays i traktornsys Promyshlennost® (1950) n%. ias Pp 3,30

8. A critical review of (Seviet) literature wvith specinl refsreénce to insorre
comparisons of induction and furnace heating. Fomnnov torfliude:x that ¢
of suitable heating weitbods needs further ¢oasideraticr snd thal alve attention
should be paid to the cuality of publications.

-

g for foreing or other
Yateworking crerations, bat 8 completely sclurate SoMpArizen of 1t ost of zush
Dite Some of the Toctory
thnt have bern given much weight 1n the U8 in cazes wihere 3xdist. . healdawm has
been selected - for exaumple, less sphie reguired; lover lcssx of
3281ing; lves die wvear becsuse of better surfface of lL2sied dats
mincr roles in the USSR vhere majory empbasis 3s plaisd ¢n praduc
expenditurs and operating cost.

<

t
~ Apparentiy play a
< tard

¥lbo I M Voszn and A N Maldikov: Forming Hollow Parts wilh Maisilic Permbicss. and Rusbrr,
AVtomibil maya L traktornsya Promyshlenncost' (1950 me, 10 Pp cofc¢

a. For wote than 12 yosrs, Quraluminum parts have besn forsed In hydraclic poesges
vith sof4{ or ronmetallis formbloaks and rubber clatens. The process haa nov been
wadifiad vy *he introduction of & table that £its incide ihe containey at the end of
the strokes This serves to avold wvrinkiing snd to keep the rubber confined in its
conteinsr. The combination of this modificstion and wore powerful precses mikes At
poskible t¢ form harder amd thitker sheet = f{or example, atainlessesteel oxhsust manie
folds; aluminum-alloy sheat up to about 0.65-in, thick, azd lovecarbonm steel sheet
up o 0,01 in. For highe-producticn yumz or heavier wmarts, the formdliceks =may be
nade of an alwsiouR-silicon alloy, or even stael, :

b, The criginal process vas obviously similar to the Gusria prowess, develsped 1a the
XUS baefore \he war, The "medification™ discussed in the trecenty peper Ls o parentiy
2ot very diiferent from mome of those used in the US .

¥ @« Nany of the cdvantages listed by Veoin and Malikov apply iz the U5 sz well. Hers,
hovever, the Guerin process s used .aimly for aircraft productdon, It is guite
doubtfal that 1t would be chosen for production runs of aulgmotive parts, sogh es
\ the sutomobile beediights mentioned., It is genexally esnsidered irn the 7
thet & ratisfactery surface may be retained in sutomcdile headliights fiived by
moxe ecovonit sand faster methods.

X 15 P_T Gorednov: Salvnge of Defedtive Gray-Ircn Castings bty Welding. iiveyaoye
Prodzvadstvo  (1932) ne. ©, pp 273

a. Sinte the usual wmethods of repairing defeciive automobile and tractor castings by
gos velding reguire sa over-all prefjeat, tests were merde 4o detezmine ithe
feasibllity ¢f eliminating preheating by ars welding. Stesl slestrodes vere
satisfactory but the finished veld was not mechinable. Monel metal and bronze (5% Sn)
elecirodes gava machinnble deposits. - The castings stiil would not mest hydraulic
requirenents after axr:s welding because of microcracks and pores in the trancition
zone and weld metal. Subsequent metallizing (aluminum, zinc or steel deperding
on spplication) remedied this failing so the castings cculd be made rrescure tight,
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X be In the US and Great Britain, it is generally considered that there is oo substitute
for oxyscetylens torch welding vith cast-iron rods and cerefal prehesat with slow
£00lirg where critieal requirements are involved, Arc welding 1= seldom 1L ever
recoxmended where pressure tightness ia regquired, The vasuel™ method menticmed by

X Gorodnov seems to be much more in line with US and British practice than
Gorodnov's method. Certainly it is difficult 1o see that Gorodnov's recomoendation
of src welding and metallizing - even 1¢ perfecily satisfactory - yould e any chesper
or simpler then preheating and gas welding.

G E Bellew: §8al of Castings by Welding of Defadit.
7AFS 58 (1550 ;Epsp-_aﬁglb’?lr

Sub-Committes T.S. 23: Repair and Reclamation of Arey-iron Tastloas

by Velding end Allled Methcds. Fourdry Trpde SourbRl 09 (1990)
PP 20(?2%&, 210

X ¢, In the US nickel electrodes are perhaps more commonly used thexw V-nel electrodes
for cast aron, Also, 8 copper-zine brass electrode is probabiy . -® widely used
than the tin bronze mentioned by Gorodnove. The fast that eiiber Monsl Beial or bronze
would be considered for such & relatively unimporiant applization where they ware
not absolutely netesssyy would tend to lndicate no sboriasge of coprer; nickel or tin.

£ 16. M M Turbovekiy: Molten Incculation, Liteynoye Prolzvidsivo {1952} no. 6, pp 36/18

s, Numerous exazples are glven of the iwproved properiics chtained with casti iron
impawlated with an additlen of molten, high-ailicon groy iZom. The edvantegas

cleined for this type of incoulation over the more conventional maazs {sa with soiid
fexrorilicon) &ra: ‘

(1) temperature cf iron beirg inosulated can be loweri
{(2) amount of incculant dces ot need to be as closely contruliled:

(3) greater relibility sod uniformity of resuwlis.

b. The improvameat im propertier ahowvn by Turbcvakiy wou'd be expacted vith any
properly imcculsted gray iron. The sypposed sdvenisges of moiten inceulatlon over
convantional incsulation are =0t asdequataly dusumented nor are thsy vary convineing.
On the disadvantagscus side is the fast that Turbovekiy's metbed would ragrire at
lsast tve melting furnases since ond would be needed to supply the moliea inoculant.
Only in csrtain spaclal casea is 13 possible that his process wight have certain .
advantages; Zor example, if a fo L liry regularly producing palleable iron and &
soft unincculated gray iron vastsd to make & limited amount of relatively highe
etrength gray iron but bad no experianse with conventional inoculatien. Under such
eircumstances, Turbovakiy's method might be more foolprael than the usual inoculation,

% 17. B A Keminskays: Bigh?ged Reaaing of Steel. Avtomobil’neya i traktornaya
ﬁ'&wsﬁsmat‘ Sd} DR » TP

a, High-spesd machining in the USSR has besn limited mainly o milling cutiera ard

. similar tcols with relatively 1ittle attertion paid 4 tools aach as drills and
pesmers. The limitad work that has been done on the latter types of tcols has been

largely confined toc cast iron. The present paper deals wviih tka developoent of
reamers tipped with sintered carbide that are suitable for machining steel, Further

development in conneltion with the sommercisl production cf these drille will
continue.

¥ b. In the US also, less attention has been paid. to high-speed drilling and reaming
than 4o other forms of machining; although solid twirt drills of sintered carbide
a~ well as tipped reamers and dr 11s are being usedon various iypes of metals
ineluding steel.
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t. The tests were msde on bevel gears of grade LOKKGT, which does not correspond to f

¥ any of the standard U5 grades. The nearest eguivalent would be AISI~SAE 5120,
vhich has somewhat love~ manganese (0,70/0.90% vs 0,8/1,1) and significantly

Xlower chromium (0.70/0.70% vs 1.0/1.3). loreover, the Soviet steel containe
0.08/0.,15% T4, (The 0.8 figure ia the text 1s obviocusly a typographicsl error for
4]

(

v

.08,)

1) wWithout titanium this grade weuld give a high caxboa contentration in the case
unlers specisl precoutions were teken during curburizing {mild ssrburizing
medis; diffucion trestment). Such excess corbides wmay be sdvantsgeous in some
applications involving vear, but nre generclly considerad undesirabla in the

X US because of the poor toughness and erimdability of haph-rarbon caces,

L e

7) The general rubject of the Soviet uwe Of “itanium in carburiring steels has been
rrevionily dircuszsad, There 1a no indicaticn thsedt titsnium wvould minimize s
arrbon butld-up in the case,

1 b RS,

¥ M. T Broun and P Vorgnov: Bigh Strength tow Ailoy Tarburizing Stesis,
stal 6 (19446} pp 18L/188

A N Minkevigch: Chemico-Thermal Treatsent of Stecis Qosudarstvennce
Nauchna~Te checxee Lxzdatel’stvo Mashindstroliel+aoi Litevetury.

Moceow (1950). 432 po

{3} With the evpbasis on high-speed machining, 1t ir ratber curprising that no

X 18. kK P

attention vas given @ the oplimum wicrusiructure of the :tesl being machined,
or 0 the poanibilities of using & freeemachining typs of alloy steel.

Bunin, ¥ M Danil‘chenko and G X Ivantsoyr The Orlghr of “tringers of GCraphite

Inciusione in Malleable irom. lLiteynoye ryulzvedervo (17.2) no. 0, vp 21fe3

a. A routine investigation. - {Blackheart) walleable iron ometimes chowvs grephite

stringers sfter annealing, vhich have a deleterious effect on nroperties and

PAXTIQUIATLY on tougbneasr, This defect la caused by shrinkage pores, walch form

b

batveen the dendrite aras during the final stages of solidification, CGraphite
atringers caa thersfore ba aveidad by improving casting and feeding practices,

Althorgh it is atated that no information could be found in the literature on this
type of dafeas, 1t appears to be similar to one dAlstus.ad by Laplanche and
attributed %o the same cause, Qtharvise the present phper represents an adeguate,
unimaginative investigation,

¥ H lsplarnche: Les Principales maladies de la malleable a coeur moir

st leur di stic miero nigae, FOnRErie (19%() mo. 14, pp 507/526;
™. 15y PP g%§31

X119, 8. G %buak%: Proguetion of Highe ity Cupola Iron. Idteynoys Proizvodstve (1952)
no. O, PP 2 / ‘29

-1

Another scheme to aveid conveutional incculstion. The cupola is charged so it

A melts slternate leyers of & low-carbon,lov-silicon iron, and & high-carbon,

b,

highe-silieon iron. Wwhen these are tapred in proper proportion sad segquence;, the
resultont iron has the Improved properties that would be expested from incculated
iron.

Unlike Turbovokly's propesal in thls same issue, Zbarskiy‘s ides reguires only a
single furnnce, but is wore complicated and probably would be less relinble,
Certainly Ztarskiy's method would be much more difficult to earry out in practice
than a conventional inoculation. 'rhe obvious desirs of both mwen to avoid a
conventional inoculstion is rather strange, since it is s relatively simple
operation with, for example, a small ladle addition of ferrosilicon,
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¢, The hardnesses reported are about what would be expected withk an lnoculated iron
of the carbon and silicon contents giver, Usually such lov-siiizoa jrons with
X about 3% C are not cupole melted in the US ; either an electric furnsce or a
duplex process would be used, With zupola iron, bowever, it would sppear to be much
simpler and easier to melt to & slightly higher corbon eontent, and then wake a
swall alloying addition in the ladle to bring the hardness and strength up w0 the
degired values rather then to bother with such ccmplicated proczedares as foresesn by

Zbaxskiy.

Arpnesling Malleable Iron in Liguid Medis. Liteynoye Prolrvodstvo

(1952) ooa ©, pp 18721

8, Apn intersating psper. An extremely rcjud anres)ing treatment for {disckhesst)
wolleatls iron has been developed in the USSR, The wmain feslures of this method
is the use of & wolten salt bath (barium chloride) for firat-stage graphitisation;

{under thege conditions, only 30 minutes are required as opposed - aininmuun of
several houra vhen tha mslleable iron is heated in a furnace.

{1) The heatlng rate is naturslly zuch eore rapid in & salt bath than in &
conventional atmosphere furnece or in a sande-racked box. )

¥ (2) Even with the gems holding time after reaching 1830%F, iron hested in & salt
bath graphitizes more rapidly than iren heated in an atmocpherce furnace or ina

box.

{3) At the eutectic texperature, the decomposition of combined carbon is prastically
instantanecus,

(&) Preliminary quenohing alac aacelerates firat-stage grsphititation.

{5) On the other hand, heating in a salt bath hes po affect on tue time required
for second-atage graphitiration,

(6) Plant tests shoved peariitic cr pearlitic-ferritic msllssble 1Ton bsd &
finsr ars more unifora stracture 12 the firat.slage graphitization had been
erxa.2 . . in & salt bath. Subsuquent service tests on beasrings gnve
satisfaotay results for mallsable-iron parts treated by tie nev method,

{7) Annealing in sait baths at temperstures nesr tbe suteciis tewperature gives
flake graphite rather than the usual modular temper carbon,

X be Az for as is known, salt baths are not used in the US for snnealing malleable iron.

Furthermors, the tewparatures used for firat-stage grephitization are considerebly
¥ lower hare {abcut 1550/1725%F). Various stepa have been taker in the U5 , hovever,
0 shorten the annealing cycls of malleable iron. Continwous furnaces waith
atwospbaric control zave been introduced ic sliminate the nezsssliy for pots and
packing and thus to accelerate the rate ¢ heating amd cgoling. “Short-cyule

@w3lleable™ with yelativaly low carbon apd high siticon 24 used in sous cassg to clva

iron that will graphitize more readily; small additions of elements such &as

Dismuth and toron may xlso be added to permit the use of such high silicon contents

without baving the iron gray es cast. Even with short-sycls malleables; howeveyr, about

X ten ours &t AT25°F are still allowesd for first-stage graphitization, This type of
mallesble iron generally has about 1,4/2,0% S1, wherees the highest silicon content

in any of the irons investigated by Goryunov was 1.51%, Thersfore the results

obtained by Goryunov cannot be attributed to composition alone (the comparative tests

with furnscze heating inlicate that trace elemsnts are prodbably not involved).

CONFIDENTIAL
s QFFICIALS ONLY




Approved For Release 2001/09/11 : CIA-RDP80-00809A090500420118-2

rage 15

COMF IDENTIAL _ :

US OFFICIALS ONLY

¢. The ciajim that Zraphitization is practically instantaneous may be viewed with

some skepticism, altbough Magzori has confirmed that the time requred for first-
stage graphitization decreases as the temperature incresses. With & “iow total
cerbon mallesble iron™ somewbat similar to those tented by Goryunov, the time
¢ required decreased from over 300 minutes at 1TOO°F to about € minutes at 2000" ¥,

S C Masgari: Grapbitising Behavior of White Trop. TAFS 57 (1349} vp 226/232;
dise 231/232

d. Shortening the graphitizing cycle would be advantsgecus only 3£ 1L does ot have
an adverse sffect on properties. The presence of {lake rather than noduiaYy
graphite would undoutedly impalr the good pachinability that is one of the
outstanding edvantagesa of palleable iron. Moreover, ibe dlssucsien of Maszari‘s
peper indicated that high-temperature graphitization ned s deleterious effect
on mechanical properties, Goryunov does pot give cOmpArative data on the
wesbanieal properties of his guick-annealed iron ard mellesnle
ordinary anneal. A rough comparison of the informaticn be doe:
published elspewhere tenda to indisate considerably lower ductility and towghnexs
for the quick-annesled iyon than vould pormally be expecied in malleable 1Xon.
Thig of course would be quite natursl if tbe grspmite is in fiexe form rather

than podular, 1t is poesible that a compromice might be struck that would give

edequate properties with & shorter-than-norsel graphitieing Lraaiment.

4T4M KLY AD
~ % with that

American Mallsable Iron. Nalleable Founders' Socliery {1Qih}

K laplsnche: lss ine es malsdies de 1o malleable & coeur polr
et leur ﬂ%ﬂ.m umaﬁ@e. Tomaerie no. 1R (S0%{(] PP 507/526;
w0 1oy VP

¥ 21. V I Mel'nik: Use of &rc Helmmnsmauom Avtogennoye Teio {1930) no. 1,

Pp 23

a, A Toutine s.ruéle. Of fateTest, hovevexr,

is & list of six “deficiensies”
that are hindering tbe uae of are welding

in constructiion snd lupeding progress:

{1) Deaigaers atill sre mot wholly convinced of tha virtues el weiding.

{2) Altbw igh many &0 electrodss are baing produced, there 13 still not 2
satisfactory all-position elestreds for high-production velding {ER2A),

{3) Many piants prod\tcin;ilnmd.n bave diffisulty in obiaining the neCessaArTy '
aoating ingredisnta.

{4} Since many construatora wish to veld in winter, reliable pcrisble equipwment

for industion preheating ia pseded, Methods of welding with local preheating A
ahould ba vorked out,

{5) Construciors pead direci-turrent mecnines with 5001600 amp &
diesel engines, portable transformers vith 750 axp capacitys
submerged-arc welding apparatus.

spaaity and
and sexriautomatic

{6) It is necesseTy to organize the production nf velding neime

s nnd elroirode
noldera, Alse, welders ghould be provided with protective clothing of lsather
or sutstiiute material as canvas is not safe,

b, Mel'nik seexe to feel thot the desires of thé construction industry are nct given

enough consideration by the welding industry in general, Of his complainte, the

X main one that wight be considered to apply to some extent iu the 5 alsc is Al.
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22, Ye V Sokoloyv: Electrodes with Quality Coatings and Their Production. Aviogeanoye Delo
(1950} no. 11, pp 20/29

a, More or less of a raview of some of the development work being done at the
Experimentel Welding Plant TsNII MPS.

{1) ¥ost of the article is devoted to coatings: fectors affecting viacosity;
addition of ferromanganese and otber deoxidirers; grain size; drying.

Y (2) The last part deals with specific electrodec. ARODg otber things discuesed:

(a) Fisneyes in weld deposits showid pot be considered ss cause for rejection of

the eleetrodes as they can be overcome by proper sging ¢f the electrodes
bafore wse.

{b) New hard-surfacing &lloys, which are in great desand, are mentioned.
Compositions are given of three that have been introduzad 2z applicavions
requiring high bardness:

~ hanrdness 9@ i 4B STL
T-590 Re 58’62 3/315 22]27 about .L..5 cws
T-620 Re 55/60 3/3.5 20/23 about 1.5 1.1/3.3
TS50  Re 24/27*% ) 12/L5  Th5/95 s 1.0/1.3
Re 3h/h5ee )
Re 56/60men)

* ag annealed
*+ an Qeposited
HH a3 quenched and tempered

{o) Some commercial stainless-steel electrodes have given deposits with low
elongation and strengil, and with pronounced suscsptibility to hot cracking.
¥o connection could be found between these defects and chemical composition
of the wire or coatimg. Wwelding conditions were alsc mot 8 factor, The
defective depoaits were obtained with all grades except Tsl-%, which has
molybdenvk in the coating., Investigations showed tbat high propertiss
and flawlaes devosits oould be obtained if 5% Mo {or the corresponding 10%
ferromclybdanum) vere sdded to the coating of the 18-3 electrode, and 10% Mo
to the coating of the 2520 electrode.

b. With ordinary sild-stesl e sctrodes, fisheyes and fissures are Irequently observed
4n as.velded tensile specimens. These defects, resulting from hydrogen in the.
veld metsl, sre removed by stress relieving. (Of course, another mathod of
avoiding such defects is the use of electrodes with low-hydrogsn coatings, vhich
are not mers. oned.) Sokolov recommends aging for 20/25 days at room temperature,

X _or 810 hr in boiling vater, or 2/3 hr at 390/480°F. It is doubtful thet either

of the first two alternatives would remove much hydrogen, especisily if the
atwosphere were moist, \

€

X U5 requirements are obviously mors severe than those about which Sokolov is come
piuaning, since ASTM A 233-48T for Mild Steel Arc-welding Bisetrodes of the type

under gquestion includes a requirement for maximum hydrogen content of the weld
deposits,

¢. The three hard-surfacing compositions are similar in type to some of thofe being

Xpmauced in the U8 . although boron and, especially, titsnium are not widely used
in electrodes of tals type.
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d, From the brief description of the difficulty with lhe stainless-steel elestrodes

it is believed that the trouble probably stems from the structure of the weld
It has generally been observed in the US and elsevhere that such cracks

deposit,

Xm alvays more prevalent in fully mustenitic than in partially ferritic
deposits. Molybdenum appears to overcome tendencles toward cracking not only by
‘forming ferrite in the weld metal but also by stréngthening the susztenite, Not
epough inforwaticn is given for cmlswlation of the percentage of ferrite, but
5% %o in an 18-8 deposit, or 10% in a 25-20 deposit, would undoubtedly give a
relatively large smount of ferrite, In this country satisfactory results are
obtained with lesser amountas of molybdenum, (It is also possible to make other
wodifications in composition to obtain the 3 to 5% ferrite generally coasidered

desirable,) Certainly such large additions do not indicate any shortage of
volybdenum,

G Riedricht Neusre Extvickiungen suf dem Gebiete der rost- und

sEurahes Sthhle, Metallvirtschalt 25 L. “2) Pp *0T/k1L

X L Zeyen and W 1o 3 + Schweissen der Eisenvarkatcfte, 2. editiocn,

Dilsseldort {1548
R D Thomas, Jr: Crack Sensitivity of Chromium-Xickel Stainless
Veld Netal. NeTal Vrogrees S0 TIRET 5 KRR —
e, It is inu-reating that Sokolov mentions the fast that despite (t: growth and
sucoesses, there aAre 08t unsatisfadtory phases of the welding-electrods industry

in the USSR both in xegard o quantity and quality.
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